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
 ¸̧¹·¨̈©§  LMXLM (7Z V 7KLV LPSOLHV WKDW ]HUR IORZV JHW D YHU\ VPDOOZHLJKW LI WKH H[SHFWHG IORZ LV FORVH WR ]HURZKLOHWKHZHLJKWDSSURDFKHVIRUODUJHH[SHFWHGIORZV7KHZHLJKWVGHSHQGRQERWK XV DQG
LM(7  ZKLFK KDYH WR EH HVWLPDWHG VR ZH LWHUDWH EHWZHHQ WKH :/6 SURFHGXUH DQG WKHFDOFXODWLRQRIWKHZHLJKWV7KHLWHUDWLRQKDVWKHDGGLWLRQDODGYDQWDJHWKDWZHFDQXVHH[SHFWHGLQVWHDGRIREVHUYHGYDOXHVLQWKHZHLJKWVWKXVWDNLQJDZD\DVRXUFHRIELDV:HH[FOXGHWKHLQWUD]RQDOIORZVE\VHWWLQJWKHLUZHLJKWVWR]HUR)RUPRVWFKRLFHVRIGHFD\IXQFWLRQ I WKHHTXDWLRQUHVXOWLQJIURPVXEVWLWXWLRQRILQWRLVQRQOLQHDU6RZHDSSO\QRQOLQHDUOHDVWVTXDUHV6WRHUDQG%XOLUVFKSS
 7KHLQWURGXFWLRQRIVSHFLILFDWLRQHUURUKDVQRFRQVHTXHQFHVIRUWKHSURFHGXUHRIDGGLQJòWRHDFKREVHUYDWLRQEHIRUHWDNLQJORJV7KHGDWDJHQHUDWLQJSURFHVVFDQEHFRQVLGHUHGWRFRQVLVWRIWZRVWHSV$YDOXHGUDZQIURPDORJQRUPDOGLVWULEXWLRQLVXVHGDVWKHH[SHFWHGYDOXHLQD3RLVVRQGLVWULEXWLRQ7DNLQJORJVRID3RLVVRQYDULDEOHUHTXLUHVFRUUHFWLRQE\DGGLQJò7DNLQJORJVRIDORJQRUPDOYDULDEOHUHVXOWVLQDQRUPDOO\GLVWULEXWHGYDULDEOH

7KLVLVDQLWHUDWLYHSURFHGXUH$UHJUHVVLRQEDVHGRQDOLQHDUDSSUR[LPDWLRQDURXQGWKHPRVW UHFHQWSDUDPHWHU HVWLPDWHV UHVXOWV LQXSGDWHV IRU WKHVH HVWLPDWHV7KH LWHUDWLRQ IRU WKHZHLJKWVFDQEHLQWHJUDWHGLQWKHLWHUDWLRQRIWKHQRQOLQHDUOHDVWVTXDUHVSURFHGXUH7KHXQREVHUYHGEDODQFLQJ IDFWRUV L$ DQG M% LQ QHHG WREH HVWLPDWHG%DVLFDOO\ZHXVHWKHPHWKRGSURSRVHGE\&HVDULRS7KHLGHDLVWKDWFDQEHHVWLPDWHGE\OHDVWVTXDUHV LQFOXGLQJGXPP\YDULDEOHV IRUDOORULJLQVDQGGHVWLQDWLRQV+RZHYHUZLWK GXPP\ YDULDEOHV D VWDQGDUG UHJUHVVLRQ SURFHGXUH ZLOO WDNH D FRQVLGHUDEOH DPRXQW RIFRPSXWHUWLPHDQGPHPRU\6HQDQG6PLWKS7KHUHIRUHZHGHFRPSRVHLQWRWKH RYHUDOO DYHUDJH DQ L FRPSRQHQW D M FRPSRQHQW DQG WKH UHPDLQGHU 7KH ODWWHUFRPSRQHQWLVWKHGHYLDWLRQIURPWKHDYHUDJHRYHU L DQGWKHDYHUDJHRYHU M VRWKHEDODQFLQJIDFWRUV FDQFHO 7KH SDUDPHWHUV RI WKH GLVWDQFHGHFD\ IXQFWLRQ FDQ WKHQ EH HVWLPDWHG E\UHJUHVVLRQ&HVDULRS6HQDQG6PLWKS+RZHYHUWKHXVHRI:/6KDVLPSOLFDWLRQV IRU WKH GHFRPSRVLWLRQ VR RXU PHWKRG LV VRPHZKDW GLIIHUHQW $SSHQGL[ $GHVFULEHV WKHGHFRPSRVLWLRQ LQPRUHGHWDLO LQFOXGLQJ WKH UROHRIZHLJKWV ,I WKH HTXDWLRQ LVQRQOLQHDUWKLVGHFRPSRVLWLRQQHHGVWREHDSSOLHGWRWKHOLQHDUDSSUR[LPDWLRQLQHDFKLWHUDWLRQVWHS 7RVXPPDUL]HZHHVWLPDWH
LMLMMLMLLM X*I'2%$7   OQOQOQOQOQ  ZKHUH LM* LVJLYHQE\E\1/:/6XVLQJZHLJKWVJLYHQLQ7KLVSURFHGXUH UHVXOWVLQHVWLPDWHVIRU WKHSDUDPHWHUV LQ WKHGLVWDQFHGHFD\IXQFWLRQ WKHGXPP\SDUDPHWHUV WKDWDUHLQFOXGHGLQWKHJHQHUDOL]HGFRVWDQGEDODQFLQJIDFWRUVIRUDOORULJLQVDQGGHVWLQDWLRQV,QWKHQH[WVHFWLRQZHZLOODSSO\WKLVPHWKRGWRYDULRXVVSHFLILFDWLRQVRIWKHGHFD\IXQFWLRQ
'LVWDQFHGHFD\IXQFWLRQ,QWKLVVHFWLRQZHDQDO\]HWKH UHODWLRQEHWZHHQWULSVRULJLQVGHVWLQDWLRQVDQGWUDYHOFRVW:HLQYHVWLJDWHYDULRXVIXQFWLRQDOIRUPVIRUWKHGLVWDQFHGHFD\IXQFWLRQ7KHGDWDZHXVHDUHRQDIDLUO\ORZOHYHORIDJJUHJDWLRQVRWKHGDWDVHWLVODUJH2IWKHRYHUGDWDSRLQWVRQPXQLFLSDOLW\WRPXQLFLSDOLW\FRPPXWLQJIORZVDUH6RWKHLVVXHRIKRZWRKDQGOH
 7KHFRPSXWDWLRQV IRU WKLVSDSHUZHUHGRQHXVLQJWKHSDFNDJH2['RRUQLN)RUPRUH LQIRUPDWLRQRQ2[VHHKWWSZZZQXIIR[DFXN8VHUV'RRUQLN7KHSURJUDPDQGWKHWH[WSDUWRI WKHRXWSXWDUHDYDLODEOHRQUHTXHVWIURPWKHDXWKRUVRURQWKHLUZHEVLWHVHHILUVWSDJHRIWKLVSDSHU

]HUR IORZV LV LPSRUWDQW KHUH$VZDV GLVFXVVHG LQ WKH SUHYLRXV VHFWLRQ WKH ]HUR IORZV DUHLQFOXGHGLQWKHDQDO\VLVEXWWKHZHLJKWWKH\JHWLVVPDOOLIWKHH[SHFWHGIORZLVFORVHWR]HUR$OVR WKH SRVLWLYH IORZV DUH XVXDOO\ VPDOO RI WKH REVHUYDWLRQV DUH HTXDO WR   OLHEHWZHHQDQGDQGRQO\DUH ODUJHU WKDQ)ORZVZLWKLQPXQLFLSDOLWLHVDUHRPLWWHGIURP WKH DQDO\VLV 7KH ODUJHVW IORZV EHWZHHQ GLIIHUHQW PXQLFLSDOLWLHV DUH WKRVH EHWZHHQ&RSHQKDJHQ DQG QHDUE\ PXQLFLSDOLWLHV  FRPPXWHUV IURP )UHGHULNVEHUJ WR&RSHQKDJHQ DQG  WKH RWKHU ZD\ DURXQG DQG  FRPPXWHUV IURP *HQWRIWH WR&RSHQKDJHQ7DEOHVKRZVKRZWKHFRPPXWLQJLVGLVWULEXWHGRYHUFRVWFDWHJRULHV0RUHWKDQKDOIRIWKHZRUNLQJSRSXODWLRQZRUNVLQWKHPXQLFLSDOLW\RIUHVLGHQFHKDYHDFRPPXWLQJFRVWRIRYHU'..HTXLYDOHQWWRNPDVWKHFURZIOLHVKDYHDFRPPXWLQJFRVWRIRYHU'..7KRVHFDVHVXVXDOO\LQFOXGHDIHUU\SDVVDJH7KHODVWFROXPQRI7DEOHJLYHVWKHDYHUDJHVL]HRIWKHFRPPXWLQJIORZVLHWKHQXPEHURIFRPPXWHUVGLYLGHGE\WKHQXPEHURI
7DEOH1XPEHURIWULSVSHUFRVWFDWHJRU\
&RVWFDWHJRU\ 1XPEHURIFRPPXWHUV 6KDUHLQWRWDO &XPXODWLYHVKDUH $YHUDJHFRPPXWLQJIORZD/RFDO        ±    ±    ±    ±    ±    ±    ±    ±    !    7RWDO   
D $YHUDJH FRPPXWLQJ IORZ   WKH QXPEHU RI FRPPXWHUV GLYLGHG E\ WKH QXPEHU RI RULJLQGHVWLQDWLRQFRPELQDWLRQVLQWKDWFRVWFDWHJRU\

RULJLQGHVWLQDWLRQFRPELQDWLRQVLQWKDWFRVWFDWHJRU\7KHDYHUDJHIORZVGHFUHDVHUDSLGO\ZLWKFRVWXSWRDFRVWRI'..1RWHWKDWWKHILJXUHVLQWKLVWDEOHDUHDIIHFWHGQRWRQO\E\WKHUROHRIWUDQVSRUWFRVWLQFRPPXWLQJEXWDOVRE\WKHVSDWLDOFRQILJXUDWLRQRIFLWLHV7R JHW DQ LGHD DERXW WKH IXQFWLRQDO IRUP RI WKH GLVWDQFHGHFD\ IXQFWLRQ ZH PDGHVRPHSORWVEDVHGRQDUHDUUDQJHPHQWRI
LMLMMLMLLM X*I%$'27   OQOQOQOQOQ  
)LJXUH7KHORJDULWKPRIWKHFRPPXWLQJIORZUHODWLYHWRUDQGRPFRPPXWLQJDVDIXQFWLRQRI WUDYHOFRVW IORZVZLWKLQPXQLFLSDOLWLHVRPLWWHG ,I WKHGHFD\ IXQFWLRQZHUH H[SRQHQWLDOWKHSRLQWVZRXOGOLHDURXQGDVWUDLJKWOLQH
:HZDQWWRGHFRPSRVHWKHREVHUYDWLRQVRQWKHOHIWKDQGVLGHRILQWREDODQFLQJIDFWRUVDIXQFWLRQ RI FRVW DQG JHRJUDSKLFDO GXPPLHV DQG D GLVWXUEDQFH WHUP 7KH EDODQFLQJ IDFWRUVUHSUHVHQW WKHDFFHVVLELOLW\RI WKHPXQLFLSDOLWLHVZKLFK LV UHODWHG WR WKHLUSRVLWLRQ UHODWLYH WRRWKHUPXQLFLSDOLWLHV,IZHLJQRUHGLIIHUHQFHVLQDFFHVVLELOLW\IRUWKHPRPHQWDSORWEDVHGRQFDQLQGLFDWHWKHIXQFWLRQDOIRUPRIWKHGHFD\IXQFWLRQ I )LJXUHVKRZVWKHOHIWKDQGVLGH RI  DJDLQVW WKH FRVW ,I WKH GLVWDQFHGHFD\ IXQFWLRQ ZHUH H[SRQHQWLDO WKH SRLQWV
 :H XVH REVHUYHG FRVW KHUH QRW JHQHUDOL]HG FRVW,QWUD]RQDO IORZV DUH RPLWWHG 7R LPSURYH UHDGDELOLW\ ZHVFDOHGWKHYDULDEOHRQWKHYHUWLFDOD[LV   MLLM '27  E\PXOWLSO\LQJLWE\WKHWRWDOQXPEHURIZRUNHUVLQ

ZRXOGEHDURXQGDVWUDLJKWOLQH7KLVLVFOHDUO\QRW WKHFDVH)LUVW WKHUH LVDVKDUSGHFUHDVHDQGWKHQWKHJUDSKLVURXJKO\KRUL]RQWDO,Q)LJXUHZHPDGHWKHSORWXVLQJWKHORJRIFRVW7KLVLVPRUHOLNHDFRQVWDQWGHFUHDVH7KLVFRUUHVSRQGVWRDSRZHUGLVWDQFHGHFD\IXQFWLRQ
)LJXUH7KHORJDULWKPRIWKHFRPPXWLQJIORZUHODWLYHWRUDQGRPFRPPXWLQJDVDIXQFWLRQRI WKH ORJDULWKP RI WUDYHO FRVW IORZVZLWKLQPXQLFLSDOLWLHV RPLWWHG ,I WKH GHFD\ IXQFWLRQZHUHDSRZHUIXQFWLRQWKHSRLQWVZRXOGOLHDURXQGDVWUDLJKWOLQH
)RUFRPSOHWHQHVVZHILUVWHVWLPDWHWKHH[SRQHQWLDOGHFD\IXQFWLRQ
LMLMMLMLLM X*'2%$7    OQOQOQOQOQ JJ ZKHUHJHQHUDOL]HGFRVW LM* LVDIXQFWLRQWKDWLQFOXGHVVHYHUDOGXPPLHVVHH7DEOHJLYHVWKH UHVXOW RI WKH HVWLPDWLRQ 7KH VWDQGDUG GHYLDWLRQ RI WKH UHVLGXDO LV  VR WKHUH LV DHUURUZKLFKLVUDWKHUODUJH$OOSDUDPHWHUHVWLPDWHVDUHH[WUHPHO\VLJQLILFDQW 7KH
'HQPDUN¦L L2 ZKLFKRIFRXUVHHTXDOV¦ M M' ,QWKLVZD\ZHFRPSDUHWKHVL]HRIWKHFRPPXWLQJIORZ
ZLWKWKHWKHRUHWLFDOFDVHRIUDQGRPFRPPXWLQJZKHUHGLVWDQFHLVLUUHOHYDQW6HWWLQJ LM) HTXDOWR ¦L L2 LQDQGDOOEDODQFLQJIDFWRUVWRZLOOSURGXFHWKLVFDVH7KRUVHQHWDO 7KHVWDQGDUGHUURUVIRUWKHSDUDPHWHUHVWLPDWHVDUHFRPSXWHGLQWKHXVXDOZD\7KLVLPSOLHVWKDWWKH\DUHYDOLGXQGHU WKH DVVXPSWLRQ RI LQGHSHQGHQW LGHQWLFDOO\ GLVWULEXWHG GLVWXUEDQFHV 7KLV DVVXPSWLRQ LV YLRODWHG LQ WKH

HVWLPDWHG FRVW FRHIILFLHQW LPSOLHV WKDW WKH QXPEHU RI FRPPXWHUV LV UHGXFHG E\  LI WKHFRVWULVHVE\'..RUNLORPHWHU7KHHVWLPDWHIRUWKH&RSHQKDJHQGXPP\KDVQRWRQO\WKHZURQJ VLJQ EXW DOVR DQ XQDFFHSWDEOH YDOXH LW LQGLFDWHV WKDW WUDQVSRUW FRVW LV  ORZHUDURXQG&RSHQKDJHQDQGVRLVQHJDWLYH)LJXUHDZKLFKVKRZVWKHUHVLGXDOVDVDIXQFWLRQRIORJFRVWDOVRLQGLFDWHVWKDWH[SRQHQWLDOGHFD\LVQRWWKHFRUUHFWIXQFWLRQDOIRUP
)LJXUH  :HLJKWHG UHVLGXDOV RI YDULRXV GHFD\ IXQFWLRQV DV IXQFWLRQV RI WKH ORJDULWKP RIWUDYHOFRVW
)URP)LJXUHVDQGZHLQIHUUHGWKDWDSRZHUVSHFLILFDWLRQPLJKWGREHWWHUDQGIRUWKHPRPHQWZHZLOOFRQWLQXHZLWKWKDWVSHFLILFDWLRQ6RZHHVWLPDWHGDSRZHUGHFD\IXQFWLRQE\1/:/6
LMLMMLMLLM X*'2%$7   OQOQOQOQOQOQ  JJ 
SUHVHQWDSSOLFDWLRQ'LIIHUHQFHVLQTXDOLW\RIWKHWUDQVSRUWDWLRQQHWZRUNZLOODIIHFWPXOWLSOHIORZV,QSDUWLFXODUWKHGLVWXUEDQFHIRUWKHIORZIURP L WR M ZLOOEHFRUUHODWHGZLWKWKHGLVWXUEDQFHIRUWKHIORZIURP M WR L 6RWKHVWDQGDUG HUURUV DUH XQGHUHVWLPDWHG$V DOO HVWLPDWHV DUH H[WUHPHO\ VLJQLILFDQW WKLV LV QR JUHDW SUREOHP 7KLVKROGVIRUDOOHVWLPDWHVLQ7DEOH

7KH UHVXOWV DUH DOVR SUHVHQWHG LQ 7DEOH :H VHH WKDW WKH SRZHU IXQFWLRQ SHUIRUPVPXFKEHWWHU WKDQ WKH H[SRQHQWLDO GHFD\ IXQFWLRQ 5 LV PXFK KLJKHU DQG WKH UHVLGXDO VWDQGDUGGHYLDWLRQLVUHGXFHGWR7KHFRVWSDUDPHWHULQWKLVSRZHUVSHFLILFDWLRQLVFORVHWRWKH
7DEOH(VWLPDWLRQUHVXOWVIRUYDULRXVGHFD\IXQFWLRQV([SRQHQWLDO 3RZHU 3LHFHZLVH /RJLVWLFEDVHG5    6WDQGDUGGHYLDWLRQRIUHVLGXDOV
   
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   LM*LM *H*I LM 7KLVLVGHPRQVWUDWHGLQ$SSHQGL[%7KHSDUDPHWHU J GHWHUPLQHVWKHORFDWLRQRIWKHEHQGLQJSRLQWLQWKHVDPHXQLWVDVJHQHUDOL]HGFRVW7KHSDUDPHWHU J JRYHUQVWKHVWHHSQHVVRIWKHORJLVWLFIXQFWLRQ$ORJLVWLFIXQFWLRQKDVWKHSURSHUWLHVWKDWZHQRWHG,WVWDUWVUDWKHUIODWWKHQEHFRPHVVWHHSHUDQGWKHQJUDGXDOO\IODWWHUDJDLQ6RWKHQH[WVSHFLILFDWLRQZHHVWLPDWHGLV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